L-PDMP improves glucosylceramide synthesis and behavior in rats with focal ischemia.
It has been shown that exogenic administration of glycosphingolipids (GSLs) induces outgrowth of neurites from cultured nerve cells. Furthermore, the activator of glucosylceramide synthase, L-threo-1-phenyl-2-decanoylamino-3-morpholino-1-propanol (L-PDMP), is thought to exhibit stimulatory effects on both the biosynthesis and neurotrophic actions of GSL in the same culture system. To investigate the effect of GSLs on focal cerebral ischemia in vivo, L-PDMP was injected into the intraperitoneal space of rats during the chronic phase following permanent occlusion of the left middle cerebral artery (MCA) and thereafter, the levels of GSLs and their effects on behavioral changes were examined Methods: The levels of cerebrosides, sphingomyelin (SM) and ceramide in the ischemic cortex were measured by gas-liquid chromatography (GLC) after separation by high-performance thin-layer chromatography, using the internal standards N-heptadecanoyl-D-cerebroside, N-heptadecanoyl-D-sphingomyelin and N-heptadecanoyl-D-sphingosine, respectively. To determine the sugar components of the cerebrosides, the trimethylsilylated derivatives of their methylglycosides after methanolysis were analysed directly by GLC. The L-PDMP treatment induced a 2.4-fold increase in glucosylceramide, the precursor of gangliosides, but no changes were evident in the levels of SM and ceramide in the ischemic cerebral cortex. The ischemic rats treated with L-PDMP showed improved re-acquisition of memory and learning in the Morris water maze task. These results suggest that the pharmacological effects of L-PDMP include significant facilitation of glucosylceramide biosynthesis and improvement of neural function.